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LCW-TAaC ATRPC:L. TI1 - TP REEILCT CF
VEICKLNLD AND SnVpIlD WRATLINS LDGLO

Py :idcbert M. Crane and Ralpn W, foltzelew

SUL MARY

An investigation was made in the Ames Jeronautlical
Latoratory 7- by 10-foot wind tunnel oif the effectus ol
modifications®*to the trailins edse of a 0.2Z0-chord »lain
sealed aileron on an NaCa ’D,n-glb (a = 0.6) sirfoil.

The modifications considered consisted of varicus amounts
of symmetrical thickenin~ and beveline of the eilevon
trallin- edge. Alleron control characteristics were est
mated for two high-speed alrplancs equinped with normul-
nrofile ailerons and with the modified ailercns.

ti-

Thickenint and bevelinz the trailing @d&e cf’ the
aileron was found to recduce the ailcron erfectiv
duce the slope of the wing >ection 1ift curve, and re-

du ¢ the hinre-monent uoa”” tents. These elfects were

maximun for the bevel, the len;th of which was 2ZC percent
of the aileron chord, =nd decreased for both increasing
and decreasing bevel lenrtho. Thickening and beveling
the trailing c¢dze caused an increasc of 0.0001 in the
minimur: orofile-drapg cocfficient.

The ontimum beveled tr2iliny edze on a typ
n

ort installation caused a veduction of €O Terce in the
control force for a large rate of roll ot high soced.

When used in ccpwunct1on with internsl palence, the thick-
ened and beveled profile resulted 1n a 30-ercent requc-
tion in the nose balance reguuirca for a jiven contro.
force at high speed, Under these con ditions the variation

of control force with rate of roll wus rmore nearly linear
for the aileron of normal nrofile than for the allerons
with thickened and beveled tralling edges,
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INTRCLUCTICH

Vitl. every increase in size and speed of modern high—

performonce airplanes, the nroblem cof att~ining adequate
latersl control without excessive contrel ferces bocconas
less esnennble to sclution by simple nerodynnmic balarncing
etlindz, O0f the various mcthods c¢f aerndynanic balance
available, one of the most efficient is the senled in—
teranl nosce bnlance., However, sufficient control light—
ness Ireguently ecannot be satisfactorily attail nud by the

use of =n ruternal nose balance alons. The necessary
balouce oy e so large that the requlred c#ntrol~qurface
Asfleetison connot be obtained, or structuranl nccessities
nf the aain surfaces may be such thmt qdequate balmnce
cannot be incorporated in the design., Aileron profile

offers an indecpendent menns of ndjusting adleron hinge
moments withoaut the additionnl linka=es and loss in ef—
fectiveness asgocliated with a talancing tab. Reference 1
has mresented the aserodynamic effects 37 thinning and
thiclkkening the control—surfuce profile. Two—dimensional
flow tests on an WACA 0009 airfcil {reference 2. and
three—dimensicnal flow tests on a tapered NACA 230—series
wing (reference 3) and on a tavered low--drng wing (ref—
erence 4) indicate that thickening and beveling the
control—gsurface trailing edge is a powerful means of ad—
justing hingse—noment characteristics.

]

Thue purmose of the tests repnrted herein wns te ob—

tain qw@nt¢t&t1ve data on the effact of thickened anl
beveled trniling edges on the characterictias of allcrons
orn a low—orag airfoil in two-dimensional flow,

MODEL AND APPARATUS

Medel

The airfoil used in these tests was constructed »f
laminnted maliogany to the NAOA 66,2-216 (a = 0.6) profile
of 4—f05t chord and 5—Ffoct span. The airfoil ordinates
are given in tabdble I. The ailercns were constructed of
lamirated mahongany and had a nose—gap seal of dental
rubber dnm. Thc aileron ovdinates are given in table II.
The ordinates of the normal—-profile aileren are the same
as the corresponding ordinates of the NACA 66,2-210
(a = 0.6) airfoil, The details of the ailerons, and the
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mrdificaticons tested, are chown in figure 1. The method
of determining the profile of the thickened and beveled
trailing cdgoes 1s described in the appendix. Since, as
showa in Zisure 1, beveling the trailing edge was neces—
sarily accompanied by a definite amount of thickening,
the modiiicecd profilos are for simplicity hercafter res
ferrcd to 28 boeveled trailing—edgo ailerons and bteveling
the trailing edge i1s understood to mean thickening and
beveling z¢ shown by the figure.

I
S

Test Installaticon

Tre airfoil was mounted vertically ia the test sece—
tion c¢i fthe AAL 7- by 10-foet wind turnel No. 1, as

in tiic photographs of figmre 2. End platcs were
attached to the B~foct—span section, TFairings of the
same airfoil section as the wing were fastened tc the
tunnecl floor and ceiling turntables and were used to
shield the connections between the model and the Dalance
Irame, These fairings were not equipped with ailerans.
Frrvisions vere made for changing the angle of attack
and the aileron angle while the tunnel was in operation.
Aileron hinge moments were measured by means of elec—
trical r951stance—type strain gages which were mounted
on a menber wvhich restrained the torque tvbe of the
aileron frowm rotation, '

COEFFICIENTS AT CCRRECTIONS

-D

The cooef
To0llows

ficients used in the presentation of results

cy nirfoil section 1ift coefricient (1l/ac)
Cio airfoil section Jro_lie~crag coefiicient (do/qc>
Cr #irfoil seetion pitching-moeoment coerficient (m/qc®
Cy, zileron section hinge-moment coefficicnt (h/qcy®)
P/q intornaw static pressure at aileron nose divided

by dynsanic pressure (fig. 1)
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In oz

Il L

enploe;

Aa

b

increment ~f c¢j; duc to deflecting the nileron
from neutral

¢y o¥ Gown aileron minus c¢; of up aileron

increment ¢f cq due to deflecting the aileron
°

from aeutral

increment of ¢y dum to deflecting the aileron fronm
neutral

¢, of up aileron minus Ch of down alleron

increment of pressure coefficicent acrcocss aileron

nose seal (pressure below seal minus pressure
anove seal divided by dynamic pressure)

airinil scetion 1ift

airfoll section profile drag

wlrfnil section pitching wmement abrut cuwarter-chord
ol ailrfoil

silevon section hinge moment

cirord ¢l nirfeoil with ailersn neutral

chnrd of aileren aft of alleron hinge line
Cynanie pressure of air strean (l/BpV“)

irce—stream velocity

itien tn the preceding, the following symbnls are

)

el H
snsle of attacit for airrcil of infinite aspect
raotio

ollercn deflection with respect to the airfeill

ny owpan of ascsumed airplane
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Vs indicated airspeed, miles per hour

T rate of roll, radians per second

c = (Be,/da)s =50 (mﬁasuredbthvou'h O, = OO)
Z(L‘ J./]I Joa::(J HYVRSY —_‘é 'O'

(neasured through §, = 0°)

84 ao—-O
e = (Bey/2a) (neasured through ag = 0°)
hd, = (_;Ch [e1v4 Sazo ileasure nrougn O’;O =
c = (e [08,)., =& (measurcd throuvsh 8§, = O )
*-5 /bll‘. ?"UJO = e \ ca L O &L a
a
The subscripts outside the parentheses represent
the factorzs held constant Guring the measuremnent of the
rarameters,
The 1ift coefficlent, profiile—drag ccefficient, and
inm—aonent ceefficient have been corrcected for
—yall effects. Secticn »rofile drag was determined

surenent of loss of momentunm in the wing wake., A4

ison of force—test and pressure—distribution meas—
uremnents of section 1ift coefficient and section pitchine—
mement coef

fficlent indicated that the end plates had no
effect on these coeff1c1ents with the aileron neutral.
o corrections have been applied to section hinge—monent
coefficients and no end—plate correction has been applied to
e, :Decause of possible~tip losses, it 1s velieved

that thie noasured aileron effectiveness is SlléLtly low
and rates of roll computed froi these data will be con—
servative. By comparison of these data with section datw
on a similer airfoil (refercnce B5), it is es

the decrease in the value of Acy due to this effect is

not more than 12 percent.

Tor each of the aileron profile medificatiorns, two
scries of tests were made. The first series obtained
nileron characteristics at the highest Reynovlds number

nable (9,000,000) at Tive angles of attack (—4°

’
'y 2%, and 49). A second series, at angles of




ttack of 00, O, 89, and 12°, was run ot a reducad
avnolds number (3,8C0,000)., With the aileron neutral,
saotion characteristics were obtained at a Reynolds num-
zr of 8,200,000. Section profile~drag coefficients
were obtaincd with the aileron neutral, at the ideal
1ift coefficient (cy = 0.21), over a Revnolds number

raage of %,000,000 to 10,C00,0C0.

brf o
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SULTS AND DIZCUSSION

Basic section data.- The basic section date, with
aileron doflected and aileron neutrnl, are presentoed in
firures 3 to 9. These data may be utilized to predict
the section characteristics of ail=srons with any amount
of internal nose balaice bv meaons of the eauation

= + AP Bz — Ra)
(ch)B Ch /q L-—”é

where

(Cy)y aileron section hinge-moment coefficient of aileron
with sealed intermnal nose balance

ch. aileron section hinge-~moment coefficient of plain
cilereon
B nose balance (expressed as fraction of cp)

R nosc radius of plain ailcron (expressed as
fraction of cy,)

While these basic data arc uceful for purroses of
ailoron design, the prediction and comparison of the
gffects of aileron nrofile on section characteristics
may be more conveniently demonstrated by means of sec-
tion parameters. For this purmose, plots showing the
relation of various coefficients and nmaraometers to
other independent variablcs have beon prenared,.

Aileron effectiveness.- Th. effect of the beveled
trniling cdze on the aileron-effectiveness parameter
(d/38,) ¢ is shown in figure 11, The value of this




parameter for the normal-prnfile ailerorn is, at a Reynolds
rumber of 2,000,000, about 71 percent of that wihich would
be predicted from thinegirfeil theory and about 90 per—
cent of the value obtained on the NACA 0009 airfoil (ref-—
erence 6). The effect of beveling the trailing edge was
to reduce the value of (0a/38,)5n Dby about 10 percent.

b

-

3eveling the trailing edge had a similar influence
on effectiveness at the higher aileron deflections, where
the Tlow over the aileron has scparated. Figure 12 repre—
sents the votal Aci'! available dus t9o 309 of total
aileron deflection, plotted against angle of attack., At
noderate angles of attack (ag = —4° to 4°), beveling the
trailing edge caused a l4—percent reduction in the Acy!

available, but at oo = 12° there is only a minor varia—
tion of Acy? forithb.vartots trailing—edge profile al-

terations. The deleterious effects of trallﬂng—edge bevel
on aileron cffectiveness were a maximum for the 0.20

bevel znd decreased for both increasing and decreasing
bevel - lengths,

To {etermine the effect of beveled trailing edges on
ileron effectiveness of a typical instellation,

these dota have been applied to the prediction of the
alleron control characteristics of a typical pursuit air—
plane and a medium bomber. The airplane data necessary
Tor the calculations are presented in tadle III. The
calculations have been made assuming zero sideslip of the
airplane and no torsional deflection of the wing. The ef—
fect of aileron profile on 1, has been 1ncluued in the

deternination of Ci., the damping moment coefficient due
D ,
te rolling, The calculated variation of pb/2V, with
total aileron deflection fer the varidus aileron profiles
is presented in figures 13 and 14 for indicated airspeeds
cf 300 and 120 miles per hour. Examination of thecse
figures reveals that the aileron effectiveness at low
speeds was little influenced by aileron trailing—edge
profile, Thus the size and the total aileron deflection
fer an installation of given effectiveness would be un—
changed by control—surface profile modifications at the
trailing edge.

Aileron hinge moments.— The effect of the Dbeveled
trailing edge on the aileron hinge-—noment parameter

cy
. . 8
1s snown in figure 15, and a comparison is afforded be—
tween these experinental values, the theoretical value



n rf011 theory and the experimental value ob-
ACA 0009 airfoil (rofervcrnce 6). Peveling

tr41¢1“L ed~e resalts in an algebraic in-
. The varlation, with an~le of attaci,

5T the total ACL' dic to 30° of total aileron deflec-
is oresented in figure 18, The beveled trailing

cdre reduces the value of Acy', but at larze anvles of
L

o as
- 1)
el
2
S

.J

attack the effect is very small, Conpsrative curves ol
¢y, against éa for the various bevel len~ths are pro-
sented in ficure 17. The balencine effect of the bevel
snercases with rocduction in bevel lensth to an optimum

velue with the ©.20c, bevel. For the shorter bevel,
the balencing effcct is lescencd.

Unlike the thickened and thinncd alleron profilcs re-
ported in rcference 1, the prc:cncc of the beveled trail-
:’=_ £ cdre had s larce uffer*f on the an~ular range of lincor

irTc-noment che ract-ristics. At Qg = 09 this ranse was

recuced from 16° of total aileron deflection for the
- . - . . L3
wormal-nrofile slleron to Y of total allcron dcflcction
ffor the O.‘E.Oc,l bevel, 'This lincar range was a minirun
[

for tho C.20cg bevel, and incressca for both increasing
and decrcasing bevel lencths,

The velue of (ach/aa)én varies with ancle of attack
and with aileron deflectlon. At small angles of attack

ernd small allc,ron 1‘f1u<‘LWOn.J, thie beveled tralling edgo

srale ineredasc in (ack/au)éa. S The

Chs]

xoa largn sl

value of (dec, /ca = 0 in thies region varies betwocen
h 63 [

-0.0049 for the normal-profile ailcron to 0,010 for the
0.00c, bevel, A pesitive value of (ac]/aa)é' will in-

ducc an unfavorable ressonse and will tend to increacc
the effective diliedral nd the dam-ing in roll, ot*ck
free., Ag the aileron angle is incrcased, (ach/aa)éa

"
‘s
1
i

bocomes nerative (L.e., the resohonsc becermes fzvrorable)
for the beveled proifiles at the alleron anslos at which
separation oceurs over the aillevons., At angles of sttack
spoator than 69, (ach/aa)é,1 = O has a constent value of

~0.010 irresocetive of allcron profile.

C’J

To determine the effect of nese scal on the beveled
trailinc=cdrc wrofiles, toests at five znoles of attack
wore made on the O.QUca beveled profile with o C.28-inch

(0.0052,) nosc gad, Tho data ave prescnted in figuro 18,
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In addition to the loss in eflfectiveness vsually ascociated
with this condition, the nose cap decrcascd the hinge
moments at low ailcron deflections and further ccrcﬂsed
the anrular range of linear hinrc-moment cheracteristics,
cause of the decreased effectiveness, the unsealed oevelea
alleron 1s inferior to the sealed beveled sileron as a
means of reducing contrcl ferces.

“he data of firures 3 to 7 have been plotted in
ficure 12 as hinge-~orent parameters acainst 1ift paran-
eters. The curves show ‘the relative dependence of the
aileron h‘nfe morents on the aieron el'fectlveness and
on tire slore o the wing section lift CJPJe. Tii acdition
to the data shown for the aileruns of the present invecti-
gation, experimental vnoints are included I romr date obtained
for a series of O,20-chord aileruus witli thickened and
thinned aileron »rcfiles {(reference 1). “he small devia-
tion of the experimental noints from tlhie mean curves in-
dicates that the relatioconships indicated are 1littl
influenced by the chordwize distribution of thickness of
the contr ol—uurfape nrofile,

Since the effect of aileron 2rofile on AP/q is
small, the hinse-moment coefficients oif allercns with In-
ternali nose balarce will exhibit ailelop orofile eifecxts
similar to those observed on the »nlain ailerons. As

senaration occurs over the alleron at id,ue ceflections,
there is an abruost loss in DP/g over the suction side of
the control (side opvosite the deflection). Thils loss
accounts for the nonlinearity of the curves of AP/q

against 5 (Ifigs. 3 to 7). It is this recduction in

AP/q which causes the norlinearity of hin-e-mement curves

of allerons with larce amounf ol internsl ncese balance., Be-

cause ol the earlier flow aration of tke ailerons with
beveled trailing-edge nrof lep, thisg nonlinearity is riore
pronovnced for the beveled trailin ;-od*e srofiles than Lt

is for the normal profile.

Aileron control forces. - The effecct of heveled trall-
ing edges on alleron control characteristics mav be evalu-
ated from two considerations: the reduction ir control
Torce due to the bevel wuen the alleron iz desi ed with
a vae“ aerodynanic nose balance, and the reuuction 1n
no>e palance due to thn be veW when the alleron is d zined
for a given control force.

o1
T

Fipures 20 to 23 illustrate the chanses in control-
force characteristics which result from a beveled fTrailing
edge. The airplasne data necessary for these calculations

<o)
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are preccnted in table III. For the pursuit .irjlane,
the ailerons are selected with ©0.40c, aerolynamic nose

balance, and for the medium bomber no nose balance is
used, At o pb/2¥V of 0.08 at high speed, the 0.30ca

bevel causes a 70-pound reduction in stick force for the
pursiit airplane and an 80-wmound reduction in wheel force
for the medium bomber. At low speeds the percent reduc—
ticn i, control force due to the bevel is less, This is
causct by the préviously mentioned reduction in bevel ef—
fect on hinge mcments at largs angles c¢f attack. The
effect of the trailing—cdge devel on the angular range of
linear control characteristics is further emphasized by
figurce 20 and TR While the variation of control ferce
with »b/2 is linear for the airplane cquipped with
normal—profile ailerons to a pb/2V of 00,07, the linear
range vith thc aileron with a 0.20c, bevel (secaled)

extends only to a pb/2V of 0.035., The removal ef the
nose scal on the v0.R20ca bevel aileron further reduces
this range to a ©pbt/2V of 0,02,

Figures 24 to 27 present the variation of control
force with pb/2V when each aileron has an assumed nose
btalance such that a pb/2V of 0.08 can be attained with
a sticz force of 3C pounds at 340 miles per hour on the
pursuit airplane and a wheel force of 80 pounds at 250
miles per hour on the medium bomber.

For the pursuit airplsane undor consideration, the
0.40c,, C.20c,, and 0.10cy, Dbsveled ftrailing—edge aillerons

1

snced for moderate values of pb/2V at Vi=300
milos ner heur, This overbalance is a result of the re—
duced linzar range of hihge»wonent coefficient against
aileron deflection due to the beveled trailing edge and

the reduced effectiveness of the beveled proiiles, Ancther
contrivuting facter to the averbalance is the fact that

the zddition of the bevel causes a larger reduction in

AFP/q at large aileron deflection than it does at small
aileron deflection. This difference increases the effec—
tiveness of the internal balance a2t the aileron deflections
corresnonding to low rates of roll and thus contributes

to the overdalsznce., These deleterious effects are partially
compensated for by the reduced balance required with the
beveled rrofiles and the presence of an unfavorabdble response
at low aileron deflections and a favorable response at

high aileron deflections, both factors tending to in=

creasc the linearity of stick force against pb/28, While
the alleron with 0.30cy bevel is not overbalanced, the

are overoa




variction of stick force with pb/2V is not as nearly
linear as 1s the gradient attainable with the nrormal-—
profile nileron, The ailecron with 0.30cy bevel requires

equi
13—percent ¢, less nnse balance than 1s reguired c¢f

the norual-profile aileron. This reduced nose balance
may be advantageous for structural reasons and i% will
reduce tho 1ift loads on the aileron structure. The

-~

value of Chyg fer this 0.30c, Dbevel aileron with
a

0,40¢ca

(o9

nose halancc is 0.0015, In a steady roll this

positive wvalue of ch6 is of no imnportance due to the
a

unfavorable response (positive (bch/ba)s ) of the ailerons.
. ) a
In level flight, stick frce, there may be some oscilla—
tionsof the ailerons due to the positive value of Chg -
2

Whien apmwlied to the medium bomber, the bevel has an
equally lorge effect cn the wheel—force gradlent aznd the
nose balance required for a high—cpeed wheel force of 80
pounds for a pb/2¥ «f 0.08. When édesigned for this
condition, the required nose balance varies frem 0.455¢c,

for the normal—profile aileron to 0,296c, for the
aileron with 0.30c, bevel.  The effect on high-speed

wheel—~Torce gradient is such that the control force neces—
sary to attain a pbdb/2V of 0.06 varies from 54 pcunds
for the normal prefile to 25 pounds for the 0.40ca Dbevel

prefile, At low speeds the control force is ncreased due
to the presence of the bevel. 7This effect is due to the

‘reduced nousc balance requircd of the beveled contours,

te— Thickening and beveling the ailéron trailing—

'ile caused a decrease in Gy e This is shown in
&

figure 8. The effect was maxinum for the 0.20cy Dbevel

and decrcased for voth increasing and decreasing htevel
lengths,

Pitehing moment.— Beveling the aileron trailing cdge
caused an increase in (Bcp/Bcl)5 = correspending Yo a
a4 -
a

forwerd shifit of the aerodynamic center. This is shown in
figure.8.



Drag.~ Filgure 10 presents the variation of section
profile drag coefficient with Reyhclds number at the ideal
1ift coerficient (cy; = 0.21). The presence of the aller—
onzbevel caused an lncrease in Cdq of 40,0001, The

straigiut—sided ailecrcn profile (reference 1).resulted in
a profile—drag coefficient increase of CiC004, iadicat—
ing that the effect of a profile discontinuity on profile
drag decreases as the discontinuity approaches the trail—
ing edse of the airfoil,

Reynolds nvuher .~ Examination of flgures & to 7 re—
veals that a® small angles of attack increasing Reynolds
number resulted in a loss in Acy', Acy!', and AP[/q. The

magnitude of these effects of increasing Reyaolds numbher
vas a maximum fer the 0,20c; bevel and decreascd for

both incrcasing and decreacing bevei lengths. Measure—
meat of %ti.e airfoil boundary—layer profiles indicated that
these effecis were caused by a forward movement of the
transition point due %o increasing Reyuolds number. This
forwezrd movement of transition, resuiting in a thickening
07 the boandary layer at the bYeginning of pressure ro—
covery, results in a less complecte rucovery, thus causing
a decrease in effectiveness, hinge moment, and AP/q.

CONCLUSIONS

The results ¢of the tests of the 0.20~chord ailleron
tn a low-drag wing indicate that the following conclusions
may be drawn:

1, Beveling the aileron trailing edge causes a de—
crease in aileron effeciiveness, a dccrease in the slope
of the wing section 1ift curve, a decrease in hinge-moment
coefficients, and a reduction in the angular range of
linear aileron characteristics. These effects are maxinpum
for the bevel, the length of which is 20 percent of the
aileron chord, and decreare for both incrcasing ard de—
creasdng bevel lengths.

2. The magnitude of these bevel effects decreases
with increasing angle of attack.

3. The bevels cause an incrcase of €,0001 in ninimum
profile—drag coefficient,
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4, Tre Develed trailirg-edge causes a redaction of
50 percent in the high-gpeed control forces for large
rates ol roll.

5. Vhen used in conjunction with internal nose

balance, the trailing—edge bevel results in a 30-percent
reduction in the nase balance required for a given con—
trol force at high speed.

6. When designed for a given high—speed control force
at large vates of roll, the variation of control force
with rote of roll is more hearly linear for the aileron
cf normal profilc than for the bevel—-profile ailerons.
Under these conditions the bevel results in a 50-percent

ncreate in the control force for full deflection at low
speoa. '

7. Thre changes in slovpe of tke curves cf hinge—
£ X £

moment and 1ift cocfficient with respect to angle of at—
tack (dxe to bevelln* the aileron) will cause some changes
in airrlane stability characteristics.

Ames Acronautical Labdoratory,
Fational Advisory Committee for Aeronnutics
Hoffett Field, Calif.
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APPENDIX

Tiie netl
2]

od
profiles i ut

of determining the thickened and beveled
lined below:

i, A% the chordwise station defining the tevel, a
perpenilicular was erccted.

2. With the interscction ¢f the mean line of the
nornal profile and the perpendicular as a center, a
circle was constructed.

3. The radius of the circle, r, was such that the
interscction of lines drawn from the hinge center of the
aileron and the trailing edge of the aileron intersected
or. the pervendicular at 10" at o distance, 1, from the
nean linc.
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4, With these intersections defining their centers
twe circles of radius, r, were constructed and tengent
lines drawn from these circles to the trailing-edge
radius.

5. The forward profile was » free fairing for 0.40c,

at which point ncrmal profile was regained.

§. The intersection of this feiring and the bevel
was slightly rouanded but no attempt was made to fix this
radius of curvature.

Tiiis mehtod of construction vwas favored because it
vas assumed that the acticn of the bevel was similar to
that of a balancing tab and it was desired to maintain
every veriable constant except the length of the bevel,
The aileron profile forward of the bevel was faired into
the normal profile to eliminate the abrupt cherze in pro-
file at the hinge line which would result if straight-
sided surfaces were uged.

i

xca_.v. »-y,
~hounaed corner

'H;—Radlus ]

k e

/
oy
03750

Cbord 11ne-

"“"’” T.E.radius

.0006¢

;(\ s \\\ _Straight line
- P \\\h.v
—_ ‘ €an line-~normal profile

— Normal profile

\u— Normal

i E an bevel profile
oo — xc, bevel profile

Construction of beveled trailing edge ailerons



.— NACA §5§

,2=216 (a = O,

6) AIRFCIL

Stations and ordinates are given
in percernt of the airfoll chord
Upper surface Lower surface
Station Criinate | Station Crdiinats
o m,*_...j}_..,._. .

0 0 0 0
J3T7L 1,042 . 629 -1.112
cB07 1.501 . 89% -1,319

1.091 1.886 1.409 ~1.508

2.317 2.615 °.hR83% ~2.127

4,794 ~ 701 5,206 ~-2.8690

7.234 h.563 7.716 ~3.441

0.781 5. 308 10.219 -2.93L

1,782 6.500 1h.212 ~4.700
19.806 7.428 50,194 -5.220
ol,gxn £.155 25,168 -5. 741
pC. 862 8.708 30.138 -6,080
4,897 9,098 % 103 ~6.312
36,936 9,356 uo 06k ~6.462
Ll 97« 9,471 Ur, 002 -£.523
50,023 9,131 ho.977 -5.433
55,073 o, ool s, g07 ~5.7336
60,141 g.£00 K, 859 ~-5.05¢8
65.191 g.08kL cl.gno -5 57
70.19 7.068 69.802 4,266
75.181 5.889 74,829 ~b,037
60,148 4,585 79.852 -3.107
85,106 3.265 gi, ggh -2.177
90,061 1.93%7 SG 939 ~1,235
95,021 0.762 9l . g7 - Jh3p
100 0 100 0
L.E, radius:= 1,575 T.8. radius:= 0.0625
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TABLE III.-

CEARACTIRISTICS CF ASSUMID AIRPLANZES

Pursuit Medium bomber
Wing:
Arca, sduare feet . . o 275 800
Span, feet v v o . o e 1.5 g0
Aspoet ratio . . . ¢ 6.23 8.0
T('lpOI' I'&tiO . Y . . ’ . 3:1 2.5:1
Section + v e 0 0 . e . 66,2-216 (6,2-216
(a = Oc6> (ﬂ = 0.6

Ailerons:

SPAn & v e s e e e e

ChOY‘d [ L] . . L . L[] . .
Deflection o o o & v W
Airnlane:

Wing loading,
ner

pounds

square foot . . .
Aileron differential

Sticik travel, inches .
Contrn)l wheel travel ,

Control wheel diameter,
inches . ¢« o ¢« o o &

From 0.50%/2
to tip

0.20¢

._}:1[2:0

RIS

33.7
1:1

+ 8

From O.50b/2
to tip
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NACA Fig. 11
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Figure 11.- Effect of beveled trailing edge ailerons on the aileron effec-
tiveness parameter for ssaled gap ailerons of 0.20-chord on an
NACA 66,2-216 (a = 0.8) airfoil.
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Fig. 13
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NACA Fig. 15
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Figure 15.- Effect of bteveled trailing edge ailerons on the aileron hinge mo-

ment parameter for sealed gap plain ailerons of 0.20 chord on an
NACA 66,2-216 (a = 0.68) airfoil.
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Figure 21.- Effect of beveled trailing edges on the aileron-control

characteristics of a typical pursuit airplane egquipped with
0.20-chord sealed gap ailerons with 0.40 c, internal nose balance at an
indicated airspeed of 120 mph.
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Figure 22.- Effect of beveled trailing edges on the aileron-control
characteristics of a medium bomber equipped with 0.20-chord
sealed gap ailerons with no nose balance at an indicated airspeed of

250 mph,
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Figure 23.- Effect of beveled trailing edges on the aileron-control

characteristics of a medium bomber equipped with 0.20-chord

sealed gap ailerons with no nose balance at an indicated airspeed of

250 mph.
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